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^JItgSN a 

i^m&jm^^^m^-t^^mitmx^t)^ k. Na. Nb. ^Mis.t>*MM2 

K. Na> Nb. mMlRXfmM2^. [ (1/2) aK20- (1/ 

2) bNa20-cM10- (1/2) d N b 2 O 5 - e M 2 O 2 ] X^l^f^^ 

0<a<0. 5. 

0<b<0. 5> 

0<c<0. 1 1> 

0. 4< d< 0. 5 6> 

0<e<0. 12. 

0. 4< a + b + c^O. 5. 
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[0 0 0 2] 

tL-CV^-i)o ^<^^=^'^^t=5^<'^E^^^^^ (Bio. sNao. 
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[#K^^mii 
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#PBspi 1 -2 2 8 2 2 7-^<2j# 
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i: 9 li®>&^^^o — Jifs#Wp:A:ife 2\Z.\±^ (K 1 _ x - y n a x L i y ) 
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10 0 0 5] 
[0 0 0 61 

(1) ^mitrnKt. ^mx^Nafc. ^mx^Nbt. 2fifi0^m7CmXti 

■e^O. K. Na. Nb. mM.iR-c/mM2 ^wA^mTtmus ^^^MTtm 

Ot. ^^^U K. Na. Nb. ^MlS.TOM2=Sr. [ (1/2) a 

KgO- (1/2) bNa20-cM10- (1/2) dNb 20 5-eM20 
2] -e^L/cJt'^l::. 0<a<0. 5> 0<b<0. 5> 0<c<0. 11. 0 
. 4<d<0. 56. 0<e<0. 12. 0. 4<a + b + c^0. 5. a + b 
+ c + d+e = l^mtzL. K. Na. Nb. 1 S.t>'^M2 O^^m^ffc^m 

(2) _LiaMlt±. Ca. Sr.Ba> (Bio. sNao. 5) (^ i 
0 5 K 0 . 5 ) ^ ^ ^(O^^^j: < V^-r^5&^t?abS±IB ( 1 ) KU^<D&W^^ 

(3) JifaM2fi. Ti. Z r:5.lfS nOd*)<7>^!/-^< i:^>v>-rtt;5-'C'*^-t 
IB (1) Xti (2) tcfBm<^>ffi««^#a^'^o 

(4) JiBSMSti. Fe. Co. N i S.r>'C uO^ *»0/P-'5: < t ^> v^-ftL^^-C 
^^-hlB (1) Ih7!j^ (3) 09 -^^ov^-f tt7&^c|a^<^)JE1SlS^&^«^o 

(5) 0<c/ (a + b + c) ^0. 20tr^^±fB (1) :'^M (4) <Dd^ 

(6) _L|Bm^^f<^K:Rt>'Na<^)^*,o>^^^r< i:^— :^<0-M5&^L i icsm 
$tLTV>;5)Ji|B (1) (5) <7)^tb<0\^^'fM^K%^M<0KWM^^M^o 
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(7) ±fB«^4'<7)NbO— ^:6«Tal3a^$tL-rv^^±|B (1) 7!jM (6 

(8) ^n^'x^'f hM^H^a«5t=&^-t-^±IB (1) 7bm (7) 09-^<^v^-r 

(10) ±iB (1) (9) <^^^ov^-rtL5{»-i^fBm<^ffis?^^^^'^^^^ 

[0 0 0 71 

M3 7&^Fe. Co. N iRr/Cu<D^-t>(D^J^-f£< ti>^^-rM^X-;h^m^l^. 

o<cx (a + b + c) ^0. 2 oTh^m^^it. X i) mixtzs.'ms^m^^n 

:fe V* T ^> ^ ^ ^ >^ i < Hif -e ^ s o 

mM.^^<DN b (r>-m^T a icft^$ ttrv^^Jir^ti. tiTV^'fev^i^'g- 
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o mKcX (a + b + c) 0<c/ (a + b + c) ^0. 2 OcolEHllp^ 
i-;?,O^^J:v^o c:ci-e> c/ (a + b + c) t±> ^nyx:^ -f bMOfg^altitO 

[0 0 0 8] 

[1] EEm?^^M!iJ 

:$:^qgoj±«?^:^a^t>{i. ±m7tmKt. ^mTLmNat. ^mjcm'^ht 

. 2flfi<^^m7C*X{i^#^i:L'C2fflfitr>|=a^i-^^m7n^<^a'a-^Ml i:. 4ffi 
[0 0 0 91 

^■^t?^^o C:<^ [2m(0^m7cm] tLXa, Ca, Sr. Ba:!Sttmg^«: 



m^-t] t\^^^) tLXli. TU(X)-®imif&^t-^^X^^o 

®(Bio. sNao. 5)- (Bio. 5^0. 5)^^ (Bio. sLi 
0. 5) ^<7)2mXii^J:^^^M7tm<om.^^i^i^^^ ^^tLX2mKmM-t^ 
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(2)(Cao. sSro. 5)^ (SrQ. sBao. 5)^^*(Cai/3S 

r B a 1/3) m<r>2m<r>^mitm(7>m.^^i^^ ^ . ^i$-tLX2mi^^ 

(D(Bio. sNao. 5) 0. sCao. 5- (BiQ. sNaQ. 5) 0 
sSro. 5- (Bio. sNao. 5) 0. sBao. 5^ (Bio. 5^ 
0. 5) 0. SCao. 5^ (Bio. 5^0. 5) 0. sSro. 5^^^" (B 
iO. 5K0. 5) 0. sBao. 5^<D2mXii^j:\^^±m7tm<r>m^'tt2m 

®(Bio. sNao. 5) 0. 5 (Cao. sSro. 5) 0. 5> (B i 
0. sNao. 5) 0. 5 (Sro. sBao. 5) 0. 5^ (Bio. 5K0 
. 5) 0. 5 (Cao. sSro. 5) 0. 5>^^^(Bi0. 5^0. s) 0 

5 (Sro. 5Bao. 5) 0. 5#<^ 2«-e{i^v*ikm7n*<^^'^-^i: 2 fflfi 

[0 0 1 01 

C:tLib<7)M 1 <^5^^^-e^>^ Ca> Sr.Ba> (Biq. S^ao. 5) 
(Bio. 5K0. 5) o')%(D^J^-^j:< ti^\^^irfii)^^^^tii:hi>(D ifiP*,, C 
a. Sr>Ba. (Bio. sNao. 5)3lti(Bio. 5K0. 5) 
fi^ i> (7). tkXfK. Ca>Sr.Ba. (BiQ. S^ao. 5) (B i 0 

5^0. 5) 09*>(7)/^^;&< 2:^> 2mJ':Jt±5&5'^*tt^^)CD} -^mtL^^o -tt 

[0 0 11] 

±bB rM2j ti, 4liffiO^JS7C#X{±^#t LT4ffilcffi^i--?,^M7C^<^^ 
-^•tir-eab^o -1<7) [4m<^^Mjtm] tLXli. Ti. Zr. SnRXfRi^^ 

mf^^tTb^x^^o tti. [^i^tLx4mi<^^mir^^m7tm<om.^-^] ( 

^ o 
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(i)(Tio. sZi-o. 5)> (Tio. sShq. 5)> (ZrQ. sSn 
0. 5) (T i 1/3 Z r 1/3 S n 1/3) ^<7) 4^<^ifeS7C^<7)a'a-ti: 

©(Mgo. 33Tao. 67)^ (A 1 0 . sTaQ. 5)- (ZnO. 5 

(DTio. 5 (Mgo. 33Tao. 6?) 0. 5-Tio. 5 (AIq. 5 
Tao. 5) .0. 5^<0 4mXittS:\^^^m^^<r>B.^'^t4m<r>^m7t^t<Dm. 

®(Tio. sZro. 5) 0. 5 (MgQ. 33Tao. 6?) 0. 5^ ( 
Tio. sZro. 5) (Alo. sTao. 5) 0. 5^<^ 4ffiO^M7C^<^ 

•tt^-oXy^^^iiOo 

^ttL;&^)0 (gp*>. Ti. Z rXfiS ii;6^^t*t^^><^. ^^c. Ti> Zr 
[0 0 12] 

±IB TMSJ li. Sfe^Kj^J^^S-^m^-r^^mTC^-e^*). K. Na. Nb. 
Ti> Z rS.t>*H f *Bfe<) -e*«)> ^J:i)^Xi>. Fe> Co. NiS.t>*Cu7&W 

t tv^o zfihimi^nhit^&mmn^i&^(7>f^^'{mmi^'^i^^fzitx^^ 

o ::fiho±m7Gmitim<D^x^':^xi>x 2®m±T'$)0-C'i> iv^o 
Z.(DU3it. K. Na. Nb. M 1 :S.tJ^^M 2 ^^-fbtJ^^ tTt^th^* 

1 0 0 nmUt {.tzm^iz, Wtltmnnx 2 MMmJ>T (Mt L<i±0. 1 ~ 
1. OHftSIS) -^W^^x^o 2gfig|5*j®x.T^:t$tL^t. EEm#tt*®T$ 
-t^m^5&^^)^55^'b-e*^o ^(DmitWnXit. M3tiM3 0n (ntiM3 0 
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2. Co{iCo04/3, Ni{±NiO. C xiiiC uO tLXm^-t^^Otir 

^ o 

[0 0 13] 

m.'B-'^<^n-tb<DK. Na. Nb. UlJ^xrM2^. B.^^ [ (1/2) aK2 0 
- (1/2) bNa20-cM10- (1/2) d N b 2 O 5 - e M 2 0 2] X 

[0 0 14] 

±fB Taj l±. KOmit!^ 11/2 (K2O) I ^^lcJ;^-^;l'Jfc^^L. 0 
<a<0. 5 ($ftL<{±0. 2^a^0. 2 5) X:k^o 2ii)^0. 5]ik±,t^j: 

±|B FbJ ti. NaO^'fbJ^ 1 1/2 (N a 2 O) I mmi'ZX:h^)\^^imL 
. 0<b<0. 5 (MtL<itO, 2^b^0. 2 5) X$>^o h-d^O. 5)ik± 

JifSTcJ {i. Ml<7)^'fkJ|^ (MIO) ^^{zX^^)Vit^mi^. 0<c<0 
11 (MtL<i±0. Ol^c^O. I) Xh^o c-A^O. llii}s±X^^ii 

±iB Tdj «> Nbom^fk^^ 11/2 (Nb 2 0 5) I mm^x^^)vit^m 

0. 4<d<0. 56 mtL<itO. 4<d<0. 5) X;h^o di)^0. 

4 mr-e*) s JEm#i4>&^# tt^ v^j^-^T&^^ab 19 . d 0 . 5 6 j^±-e* ^ ^ i± 

±|B TeJ li> M2<^)m'fb!^ (M2O2) m#t-J:^-=&^^^iii*^U 0<e< 
0. 12 (MtL<iiO<e<0. l) X;h^o e^^^O. 1 2 iik±X'^^ t&m 

[0 0 15] 

±ffi Ta + b + cJ {i. K. NaS.mvil<^^ti-"=ej^±fc«:^t. 0. 4<a + 
b + c^O. 5-eab^o a + b + c76^^0. 4m.TX(±0. 5*j@x.^fcffim#tt 
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_Lia Fc/' (a + b + c) J {i^ K. N a RXf Ml <D^n'e)Ht\<zM't^M I 

(D^jiyito^i't^^'to BP*). :^^m(o&mm^m.^m^mm'r^K. Na> n 

Mi:5.tm2^ (KaNabMl c) (Nb dM2 g) O s tmLfzm^K 
. A-9--r M*Ii::-^^ti^^Jl7u;*<7)^-t>(7)Ml<7>^;^Jt-e*'5>o c:o-=e;vJt{i. 
0<c// (a + b + c) ^0. 2 O-e^;i>Ch:6^^0t tv^o c/ (a + b + c) 

[0 0 16] 

1 ^LT^ttt;S>K25.5^^Na=^'^tp) it. -eo-WX i J: «5ttm$tLTV>r 

M-t^'ejVit IL i/ (K + Na) } -CO. 3 JJIT («^* t < li 0 . 2&.r.% 
K^tL<ltO. 15 PIT. 00lJ':i.±) -e^^o 0. SJ^TT'^tLtf 

isi^lw, 2|s:||^(^ffim?^Sa^%l^'^^$tL^^^7nm<7)^*,<^Nb{i. -eo 

ji-^. Nb^I*^i-^^-'^Jt (Ta/Nb) -eO. 4JaXT (J: f}ttft U < (iO. 3 
iikT. "^K^tLiitO. 2 5mT. il-^O. 0 0 1 J':J.-b) X-^^o 0. 4Jil.T 

#;?>Cli:7!)5t?#;S>o 
[0 0 171 

±i!)^-^tft. -^-^^^m^^tLx^tix. miji}mm^mmmtLx^tfLX\^^ 
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[0 0 18] 

m^JMt. iEmiMt, mf^jMt. ^^x^t. ^miMt^^no 

WMM'kJlWt. K. Na. Nb. Ml> M 2 :S.TO[3 ^^^^^tt^'ffc'g-tJ'S: 

. dRUf'e^mtzU K. Na. Nb. M 1 ;S.t)^^M2 ^rm^fb^m* 

L fc-a-tf^S 10 0 MMm^M t M 3 ^^it^^^X- 2 mMWJ^T'^^ ^ tt 

10 0 191 

m-^. 'ikm-t^m^^^^ ^ i^i&^^i^mx$>n e 0 o - 1 0 0 orr-^^o tti 
[0 0 2 01 
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10 0 2 1] 

fiS:?aKi±> a-t. 9 0 0- 1 3 0 0*C'e*)^o t/.:^ «B^F^{±1~1 0B#Fh1^ 
[0 0 2 2] 

^mtt^-;^ h^^^t. 6 0 0-8 0 o'c-ei 0:»-^i^itLr^§#ttT 

[0 0 2 3] 

[2] i±mm^=- 

[0 0 2 4] 
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if'yT.-y^) V h t trti. -fiRlxJf, S i 02^ A 1 2 O3. Z nOS.O'T i O 
2'&^=Sr-^^i-^'i><^*1^ffii"^^^'&^'^^^<» ^(r>iS'7'^'V^) v McJ: I± 

S o 

P, 2 «J':JL± ^ ^ tptS'^3i!&5K. 2 am±(^«^m <^ -^^^^^ ^f^^ J^*^ =Sr 

t Lv^o ^mJ^*<7)¥*^3fe#{± 2 0// mJil.T ( J: «9 «f ^ t < 1 ~ 5 // m) t?^ 

mm^SL^-T. h ^ 1 0 0 Si% ^: LiAc^-a-ti, 10-40 
[0 0 2 5] 

[1] I£«^T-<7)f^Si 

■f1im<7)K2 0033^5^^ Na2C033^&*. CaC03i&^. SrC03J^5^ 
. BaC035^5^. B i 203^5^. Nb 2 055^5^. -BiXf. Ti02^5^<^# 
>^=l:fflv^ ■irfaafiK^t^:i3tt^ a, b> c. d25.tFe 0#^>6^^ 1 <^«Jti:'&^ 
J: d 135^4 t/co 3Ei::> -mmoF e 2 O 33^3^. C o 3 04?^*, C u O 

3|&5KO#'^=Srfflv^ K. Na^ Nb^ M 1 S.0^2 0^>«ri^'fbt>l5l^t-**t^'^ 
tt-®» l^^i- ^ M 3 (r>m\t^^% h 1 t^i^-t- a «|5 Jfc ^ i -9 
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T6oo~iooot:-ei~i ommi^mLxu^mt Ltzo >x^^x. 

;^^';-tLfco -eom^ :i<D:^^v-^:tmL. atSt> E:^ 2 OMP a-e- 

miT'l^X^^fv^ Rj^Jtfe (E@2 Omm. 2 mm) ;5.t>'ntt^:'c (it@3mm 

EE:tn 5 OMP a-ec I P^S'lr^TV^ #ib tt/iC I P 

^#H^T 9 0 0 ~ 1 3 0 0 "CT^ 1 - 1 0 ^r^^# t T^IE Lf^o 

^(D^W:. M3^^m^'^fzi>(7)l±^xmf^X^fz:/)K M3*#^$-ii:^56^o 
fc^il^J 1 ~ 3 . 1 2 :5.t>' 1 3 Xl,t)^mx § rj:i)-^^fZo 
[0 0 2 61 
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^v->^m\^i^w^L. 6 0 0-8 0 or-ei 0^^j^##ttTm^*5^^ 
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-y^^)v) ic?sitL> 0. 5-5 k v/mm<7>ii:mmm^ 1 ~3 055'^elllrab 
[0 0 2 81 

[2] mmm^oBm 

EMAs 6 0 0 oi>';-xii^^v\ ±fa [1] -e#^ti.7t#jE«^T-<^)mmiNF 

Akr : kr^'fb^ 1 (kf-kr*) /krXlOO. #14 : %( 

k 3 3 : mmt^(7)m%mm^'^%^ mmkm^(r>mmw}^- k) 
k 3 3* : jni^mom^a««S'^#i^ mm^m=^<^mmw}'^'- k) 

Ak3 3 : k3 3^fe<b^ 1 (k3 3-k3 3*) /k 3 3 X 1 0 0 . ! % 

} 

d 3 3 : *nl^t(r<^JEm^5em : p c/n) 

d 3 3* : ■mm^o&nm^m. : p c/n) 

Ad3 3 : dss^itm 1 (d3 3-d3 3*) /d3 3Xl0 0> #^:% 

I 

KttSa^ rHP4 1 9 4AJ ) *fflv>, 1 k H z tli3ttS»S#S<^^S^^^ 

hfifz^L^hoy^m^hW-^x^f^o t\u 2 oor-eiBtp^^^ 

[0 0 2 9] 
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[^2] 



m 2 









kr* 


Aki- 
(%) 




k33* 


Ak33 

(%) < 


d33 
[pC/N) ( 


^33* 
[pC/N) 


Adss 
(%) 




* 1 








* 2 






*3 








* 4 


250 


0.313 


0.105 


66.3 


0.448 


0.163 


63.7 


66 


25 


62.6 




* 5 


390 


0.408 


0.270 


33.7 


0.515 


0.317 


38.5 


101 


67 


33.4 




* 6 


440 


0.309 


0.238 


23.1 


0.411 


0.285 


30.6 


84 


65 


23.0 




7 


1120 


0.212 


0.162 


23.8 


0.274 


0.198 


27.7 


101 


73 


28.0 


/FT 


8 


1060 


0.318 


0.281 


11.7 


0.368 


0.328 


10.8 


127 


113 


11.0 




9 


970 


0.304 


0.274 


9.7 


0.322 


0.300 


6.7 


104 


97 


6.4 




10 


1090 


0.291 


0.262 


10.0 


0.363 


0.334 


8.0 


120 


107 


10.4 




11 


1160 


0.270 


0.223 


17.5 


0.307 


0.265 


13.7 


102 


87 


15.4 




*12 








*13 










14 


590 


0.415 


0.363 


12.7 


0.530 


0.474 


10.7 


133 


117 


11.9 


m 


15 


660 


0.295 


0.252 


14.7 


0.362 


0.327 


9.7 


91 


83 


8.1 


m 


*16 










17 


1120 


0.344 


0.269 


22.0 


0.41 


0.34 


16.5 


149 


122 


18.3 


m 


18 


1020 


0.358 


0.286 


20.2 


0.43 


0.34 


22.1 


154 


116 


24.4 




19 


620 


0.287 


0.239 


16.8 


0.40 


0.33 


17.8 


104 


84 


18.8 


m 


20 


1390 


0.392 


0.331 


15.6 


0.44 


0.35 


20.1 


189 


145 


23.4 
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( 1 ) i^mn. 

U3^^y^1r^i>(Dlt^X^^-^'^fz^K M3«r^^L^V>^^^?!ll~3. 1 

mi 3li^mmi 0^C*^tT^^M3:6^^^^^tL^^V\^.-e<0<^M^^oTV>-S7^l^ 
[0 0 3 2] 

(2) Em^tt 

M 1 :&.vm 2^^mL ^j:\^^it^shx:h^ m^M 4 ~ e t? itmn^m ^ 3 3 

/6 0'&'2 5 0~4 4 0 i:1i:<> t/^^ c. d25.?/e ;6^':2is:|§0J<^*£Hn-e^^* 

,rttH*tLT. :*:||^p°nt?*^^^M7~l 1. 14. 1 5 2^0^ 1 7 ~ 2 0 "C 
it. itmum essT/cQ** 590-1390 T-*«)> #l'^i^fO 7 . 8 > 1 
0> 11> 17. 1 8:S.t/2 or-fil 0 0 0%j@x.> ^ ^btt^l^^J 2 0 -eii 1 
3 9 0 t0'^\.Zi^^\^mi:^LfZo 
[0 0 3 3] 

tfc. :$:|§H^^?,t?*'2>^^^J7~l 1> 14. 1 5 S-^O' 1 7 ~ 2 0 -^{i. 
^life^^#^k rtiO. 212-0. 415 -e*) 19. 7 ^l^v^fc (gp 

MlT&^CalJJl^-e^tLtf) ^a^jT'fiO. 2 7 0-0. 4 1 5 i::;»ci; v^-fiS^ 
^t/ce |SI^i::m^^^^'^#^k3 3{i0. 2 7 4-0. 5 3 0T'*«9.#IC 
^®^^J7 'Irl^v^/c^i^l^il'etiO. 3 0 7-0. 5 3 0 v»(it^^ t7to 

EEmS5c^d 33{±91-189p C/N-C^ «) . 1 5 =lrP^v^y:: 

IBP*,, c/ (a + b + c) <0. 15T-abtL(fl mB-MXii^^-TM 1 0 0 - 
1 8 9 p C/N^:feiv^^'Sr^L/j:o 
^oT. ^I^13ni8-1 1. 1 4S.Z/1 7-2 0"C{±. m^^M^-^^^k r 
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0. 2 7 0-0. 4 1 S^^M^-ir^^ks 3(i0. 3 0 7-0. 5 

3 OT'abO> m«M^l^d 33{il00-189p C/l^iM^-t ^ ^ t:^^r-^ 

[0 0 3 4] 

(3) 

ifcgtp°q-e*)^lia^J4~6T-J±. Akr> ^ k s sW ^ d 3 s <7)^X ^Z-i^^^ 

^fiKHLX. :^mMShX^:hmJ^m7-ll. 14. 1 53^r;^l 7-2 0-C 
ti. Akr> Ak 3 sS.y'^A d 3 3C)^TlC:33V*Tlg:T^=S:2 8%J':i.Tl^^x.P> 

*i.f^o #iciij^^j7=^i^fev^/i Mi-A^C2i]ik^x^tLm mmmxi>t2 4 

. 4%mT-e^l). Sl^^ ^^^J8-l 1> 14. 1 5S.t>'l 9-e{i2 0%iJI.T 
[0 0 3 51 

(4) 

:$:|&^n°p-e«>S^^^7~l 1> 14. 1 5> 1 7 ~ 2 0 <^*gB^H^ti. v^-ftL 
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m^m^ [(1/2) aK2.0- (1/2) bNa2 0-cM10- (1/2 
) dNb 205-eM202] r-^l^fz^^iz, 0<a<0. 5. 0<b<0. 
5. 0<c<0. IK 0. 4<d<0. 56. 0<e<0. 12. 0. 4<a 
+ b + c^0. 5. a + b + c + d + e = l^ti/cL. ;^^fiil^J^^*1t^i"^ 
^JlTC^MS*. K. Na> Ml. N b 2 (^m'fb^m^'^tt 1 0 0 ®4gB 

tc^t2®»^jijiiT^^-r^ffim?sg^mtJo tfc. c:oEmM^m«^>&^'b=& 
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